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Chromosome numbers arc reported for 10 species of ferns from Guam. The report includes the 
first cytological records for Lygodium auriculatum (2 n = c. 56, 2.v) and Pteris spincsccns (In = 
58, 2.v). The cytotypes of the pteridophytes examined generally showed the same ploidy 
level as those of neighboring regions. Phymatodes scolopendria is a tetraploid with 2 n ~ 144, 
the same as south Indian and Taiwanese populations, although diploids with n ~ 36 are widely 
distributed from Africa to southern China. The cytogcography of the six species complex is 
noted. 
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Guam is the southernmost island of the Mariana 
Islands in the western Pacific Ocean, about 2000 
km east of the Philippines. Guam is about 45 
km long and 6-13 km wide. Stone (1970) 
enumerated 54 species (52 indigenous, 2 
introduced) of ferns and four species of fern 
allies in his "Flora of Guam.” His enumeration 
is based on Wagner & Grethcr’s (1948) 
comprehensive account in which 10 families, 
36 genera, and 57 species of pteridophytes were 
recorded. About one sixth of the pteridophytes 
of Guam are pantropical, w hile most of the rest 
are distributed in various ranges in the Old 
World tropics. A few others arc confined to 
Guam or Micronesia (and also Polynesia). 
Compared to seed plants, of which 58% are 
introduced, only a few' species of pteridophytes 
are introduced and most of species from Guam 
are indigenous (Wagner & Grether 1948, Stone 
1970). 

To our know ledge, no cytological studies 


have so far been conducted on the pteridophytes 
from Guam. Cytogeographical data are useful 
for helping us to understand the biogeography of 
the pteridophytes from Guam, since most of 
the species are w idely distributed in the Old 
World tropics or are pantropical. This paper 
reports the somatic chromosome numbers of 
10 species of ferns from Guam. 

Materials and Methods 

In December, 1998, one of us, Nammi Nakato, 
collected fixed materials of pteridophy tes on 
Guam for chromosomal studies. A list of 
species collected, collecting localities, voucher 
specimens, and somatic chromosome numbers 
are given in Table 1. The nomenclature follow s 
Stone (1970). For chromosome observations, 
root tips were immersed in the field in 0.002 M 
8-hydroxvquinolinc solution. The methods for 
the subsequent treatments were the same as 
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Tabu 1. Somatic chromosome numbers in 10 species of ferns from Guam. 


Family Species' 1 

Locality 

Voucher 

Chromosome no. 
(Ploidy level) 

Figure 

Sehizacaceae 

Lvgodium auriculutum (Willd.) Alston 

Mt. Santa Rosa 

G-12 

2n-v.56 2 '(2.v) 

1 & 1 1 

Pteridaceae 

Adiantum capillus-vcneris L. 

Agat 

G-3 

In 60(2.v) 

2 & 12 

Ptcris spincsccns C. Pros! 

Talofofo 

G-17 

2 n - 5K ? ’(2.v) 

3 & 13 

Ptcris vi/tata I.. 

Agat 

G-2 & 4 

2n~ 1 16 (4v) 

4& 14 

Aspidiaceae 

Thclyptcris dcnlata (Forrsk.) F. St. John 

Talofofo 

G-15 

2 n - 144 (4.v) 

5 & 15 

Thclyptcris parasitica (L.) Fosberg 

Talofofo 

G-16 

2 n - 144 (4 v ) 

6 & 16 

Thclyptcris unita (F.) C. V. Morton 

Talofofo 

G-14 

In ~ 72 (2.v) 

7& 17 

Tact aria crcnata Cav. 

Yigo 

G-13 

2 n 80 (2.v) 

S & 18 

Polypodiaceae 

Microsorum punctatum (I..) Copel. 

.Vlt. Santa Rosa 

G-l 1 

2 n ~ 72 (2 v) 

9 & 10 

Phymatodcs scolopendria (Burnt.) Citing 

Mt. Santa Rosa 

G-10 

2 n = 144 (4 v) 

10 & 20 


1 Family and species names follow Stone (1970). 

2 New report for species. 


described in Kato & Nakato (1999). Voucher 
specimens are deposited in the herbarium of 
the University of Tokyo (TI). 

Results and Discussion 

Counts of somatic chromosomes of the species 
examined are shown in Tabic I. Cytogcographic 
data for six of the 10 species, including 
cytotypes of the same species from other 
regions, are summarized in Table 2. 

1. Lvgodium auriculutum (Willd.) Alston (Figs. 

1 and 11) 

This species was treated as L. semihastafum 
(Cav.) Desv. by Wagner & Grethcr (1948). It 
occurs in the Mariana Islands and the 
Philippines. A plant from Mt. Santa Rosa 
showed 2n = c. 56, which is the first report for 
this species. Because three basic chromosome 
numbers, x = 28, 29 and 30, have been recorded 
for the genus (Roy & Manton 1965), L. 
auriculutum may be a diploid based on v - 28. 

2. Acliantum capil/us-vencris L. (Figs. 2 and 


12 ) 

This species is widely distributed in tropical to 
warm temperate regions worldwide. Although 
Wagner & Grether (1948) and Stone (1970) did 
not record A. capillus-vcneris from Guam, it 
occurs on lightly shaded banks at Agat. This 
species seems to have become naturalized 
recently in Guam. One individual was a diploid 
with In = 60 (.v = 30), the same cytotypc as 
reported from various regions throughout the 
world, such as Ireland, Italy, Spain (Manton 
1950), Portugal (Quciros & Nogueira 1989), 
Madeira (Manton ct al. 1986), Sri Lanka 
(Manton & Sledge 1954), northern, central, 
southern and western India (Vasudeva & Bir 
1982, Khullar ct al. 1988), the eastern and 
western Himalaya (Mehra & Verma 1960), 
Bhutan (Shinha ct al. 1986), Shanghai and 
Yunnan, China (Chiu 1981, Kato et al. 1992), 
Taiwan (Chen 1969, Tsai & Shieh 1983) and 
Japan (Takamiya 1996). In addition, other 
cytotypes have been recorded; a hyper-diploid 
with 31 was reported from Kashmir 
Himalaya (Munshi 1994), a tetraploid of n = 
60 from Sikkim, India (Singh & Roy 1988), 
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Tanganyika, Africa (Manton 1959) and Florida 
(Wagner 1963), and an apogamous triploid from 
Sikkim, India (Singh & Roy 1988). 

3. Pteris spinescens C. Presl (Figs. 3 and 13) 
This species is endemic to Micronesia (Stone 
1970). Material obtained from the forest floor at 
Talofofo was found to be diploid with 2n 58 (,v 
= 29). This is the first report for this species. 
Wagner & Grether (1948) noted that P. 
spinescens is part of a pantropical aggregate of 
closely related forms, ineluding P. quadriaurita 
Ret/, sensu lato, which was reported to include 
c arious cytotypes such as sexual and apogamous 
diploids, apogamous triploids, sexual and 
apogamous tetraploids, and sterile pcntaploids 
(Schifferdecker 1957, Walker 1962, Irdayaraj 
etal. 1993). 

4. Pteris vittata L. (Figs. 4 and 14) 

This species is widely distributed in tropical to 
warm temperate areas in the Old World. 
According to Stone (1970), it was introduced to 
Guam probably after World War II, since 
Wagner & Grether (1948) did not record it. 
Two plants collected from Agat were tetraploid 
with 2 n = 116 based on ,v = 29. In this species, 
sexual diploid, tetraploid and hexaploid 
cytotypes based on a t - 29, and several sterile 
hybrid cytotypes were recorded. Among the 
cytotypes, the tetraploid cytotypc, 2 n =116, 
the same as the Guam population, is the most 
widespread. It is reported from Ghana, 
Cameroons and Zululand, Africa (Manton 1959, 
Walker 1962), Sri Lanka (Manton & Sledge 
1954), northern, western and southern India 
(Mahabalc & Kamble 1981, Khare & Kaur 
1983, Irdayaraj & Manickam 1987), the western 
Himalaya (Verma & Khullar 1965), Nepal 
(Walker 1962, Roy et al. 1971), Guangzhou, 
Guangdong, Yunnan and Hainan, China (Wang 
1989, Kato & Nakato 1999), the Philippines, 
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New Guinea (Walker 1962), New Caledonia 
(Fabbri 1963), Taiwan (Mitui 1968, Tsai & 
Shieh 1983), Japan (Takamiya 1996), and 
Florida (Wagner 1963). 

A diploid cytotype is narrowly distributed 
in Sichuan, Yunnan, Guizhou, Hubei and Hunan, 
China (Wang 1989), and from southern India 
(Ammal & Bhavanandan 1991) to the western 
Himalaya under the name of forma hrehipinna 
(Mehra 1961). A rare hexaploid is known only 
from southern India (Abraham et al. 1962, 
Ghatak 1977) and Sicily, Italy (Brullo et al. 

1982) . Polyploidization apparently played an 
important role in the spread of this species 
beyond the narrow distribution range of the 
diploid to the wider range surrounding it, as 
mentioned by Wang (1989). 

In addition to the sexual reproductive 
cytotypes mentioned above, an apogamous 
cytotype, a triploid with 2n = 87, was reported 
from Taiwan (Chang et al. 1992), and sterile 
hybrid cytotypes, triploid and pentaploid, w ere 
recorded from northern India (Khare & Kaur 

1983) , and triploids and tetraploids were 
reported from Yunnan and Guangzhou, China 
(Wang 1989). 

5. Thelvpteris dentata (Forssk.) E. St. John 
(Figs. 5 and 15) 

This species is primarily distributed in the 
paleotropics and is now naturalized in tropical 
America. A plant from Talofofo was found to be 
a tetraploid with 2 n = 144 (.v - 36), the same as 
previous reports from Madeira (Manton & 
Sledge 1954), Ghana (Manton 1959, Quansah & 
Edw r ards 1985), Singapore (under the name of 
Cvclosorus suhpuhescens, Manton 1954; cf. 
Panigrahi & Manton 1958), central and southern 
India (Vasudeva & Bir 1982, Irdayaraj et al. 
1993), the eastern and western Himalaya (Mehra 
1961, Khullar et al. 1988), New Guinea 
(Holttum & Roy 1965), Taiwan (Tsai & Shieh 
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Fins. 1-10. Somatic chromosomes. 1, lygodium auriculutum, 2n ~ t . 56. 2, Adiantum capilhis-wncris, 2n 60. 3, Ptcris 
spincsccns , 2// - 58. 4, Ptcris villain , 2w 1 16. 5, Thclyptchs licntutii, 2n ~ 144. 6, Tlwlyptcris parasitica, 2n ~ 144. 7, 
Thclvptcris unita, 2n = 72. 8, Ta taria crcnata, 2n SO. 9. Microsorum pum tauun , 2;; - 72. 10, Phvnuitmlcs 
scolopcndria , 2« 144. Scale bar ~ 10 (.im for all figures. 
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Figs. 11 -20. Explanatory drawings of Figs, 1 -10. 

1 I, I.ygotiium awiculatum , 2n = c. 56. 12, Adiantum cupillus-veneris, 2n 60. 13, Ptcris spincscens, 2n ^ 58. 14, Ptcris 
villain , 2n = 116. 15, Thelyptcris dentaki. In ~ 144. 16, Thclyptcris parasitica, In - 144. 17, Thclyptcris imita, 2n - 72. 
18, Techiria crcnalci. In 80. 19, \tn rosorum punchitum, 2 n ~ 72. 20, PhymaUnlcs scolopem/ria , 2n = ; 144. Scale bar = 
10 pm for all figures. 

1983), Guangdong, China (Weng 1985), 1984). A diploid with n = 36 was reported 

Dominica (Smith 1971), Jamaica, Trinidad from northeastern India (Ghatak 1961). 
(Walker 1985), and Paraguay (Smith & Foster 


Nil-Electronic Library Service 






























The Japanese Society for Plant Systematics 


130 APG Vol. 52 


Tabu 2. Summary of variation in cytogeography for six species of ferns on Guam. For data sources, see text. 


Species Locality 

Madeira 

Furope Africa 

Sri I.anka 

India 11 Mai 

lesia China 

A Jian!um capiUus-veneris 

2.v 

2.v 

4.v 

2v 

2.v, 3.v : 4a - 11 

2.v 

Pleris vittatu 


6.v 

4a 

4.v 

2.v, 3.v, 4a, 5.v, 6a 4a 

2 a.. A ,4 a 

Thelyptcris Jcnlutu 

4a 


4 a 

- 

2.v,4.v 4.v 

4.v 

Thelyptcris parasitica 




4.v 

2.v,4.v 4.v 

2.v 

Microsorum punctatum 



2a 

- 

2.v,4.v 

2.v 

Phymatodes scolopemlria 



2 a 

2.v 

2.v,4.v 

2.v 


" Including the Himalaya. 

Apogamous cytotype. 

No chromosomal data available for region. 


6. Thelyptcris parasitica (L.) Fosberg (Figs. 6 
and 16) 

This species is distributed from southeast Asia to 
the Pacific islands. A plant from Talofofo was 
found to be a tetraploid with 2n ~ 144 (v ~ 36). 
The species was reported to include two 
cytotypes in Asia, diploids and tetraploids, based 
on v = 36. The tetraploid has a wider range 
than the diploid. The tetraploid was recorded 
from Sri Lanka (Manton & Sledge 1954), 
Malaysia (Manton 1954). western, central and 
southern India, and the western Himalaya 
(Vasudeva & Bir 1982, Irdayaraj et al. 1995), 
Taiwan (Tsai & Shieh 1986) and Japan 
(Takamiya 1996). The diploid cytotype was 
recorded from southern India (Irdayaraj et al. 
1995), Nepal (Roy et al. 1971), Taiwan (Tsai & 
Shieh 1986), and Fujian, China (Weng 1990). 

7. Thelyptcris unite (L.) C. V. Morton (Figs. 7 
and 17) 

This species is distributed in eastern tropical 
Africa, and from Asia to Australia and the 
Pacific Islands. Material from Talofofo was 
found to be diploid with 2 n - 72 (v = 36). 
Diploid populations were also recorded from 
Sri Lanka (Manton & Sledge 1954) and southern 
India (Bhavanandan 1981, Irdayaraj & 
Manickam 1987). 


8. Tectaria crenata Cav. (Figs. 8 and 18) 

This species is distributed in Malesia and the 
Pacific islands. A plant from Yigo was found to 
have In = 80, a diploid based on ,y = 40. A 
diploid with n ~ 40 was also recorded from 
Malaysia (Manton 1954). 

9. Microsorum punctatum (L.) Copel. (Figs. 9 
and 19) 

This species is distributed in the paleotropics 
from west Africa through Asia to the Pacific 
islands. We found a plant from Mt. Santa Rosa 
to be diploid with 2 n = 72 based on ,v = 36. 
Diploids were recorded from Ghana (Manton 
1959), eastern, western, central and southern 
India (Bir & Trikha 1978, Mahabale & Kamble 
1981), the eastern Himalaya (Singh & Roy 
1988), Taiwan (Tsai & Shieh 1983) and, Hainan, 
China (Kato & Nakato 1999). A tetraploid 
cytotype, with n 72, was reported from 
southern India (Abraham et al. 1962, Irdayaraj & 
Manickam 1987). 

10. Phymatodes scolopemlria (Burm.) Clung 
(Figs. 10 and 20) 

This species is widely distributed from tropical 
Africa, to Asia, Polynesia and Australia. 
Material from Mt. Santa Rosa was a tetraploid 
with In = 144 (,v = 36). The species was 
reported to be predominantly diploid with n ~ 36 
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*Tabi f- 2. (Continued) 


Taiwan 

Guam 

Japan 

America 

Other region 

lr 

2v 

2.x 

4.x 

2v (Bhutan) 

3a 2 ’, 4.x 

4.x 

4.X 

4.v 

4.v (Nepal, New Caledonia) 

4.x 

4.x- 

- 

4.v 


2.v, 4.x- 

4.x- 

4.x 


2.x- (Nepal) 

2.x 

2.x- 




4x 

4v 

2.x 




and or 2n ~ 72 from Ghana (Manton 1959), Sri 
Lanka (Manton & Sledge 1954), eastern, 
western, central and southern India (Pal 1961, 
Abraham et al. 1962, Roy et al. 1969, Mahabale 
& Kamble 1981), Hainan, China (Kato & 
Nakato 1999), and Japan (Takamiya 1996). 
Tetraploids with n = 72 were recorded from 
southern India (Ghatak 1977) and Taiwan (Tsai 
& Shieh 1983). 

Mahabale & Kamble (1981) reported 2n - 
36 in a plant from western India and concluded 
that it was a diploid apomict. However, because 
a diploid apomict with v = 36 should be n = 72 
and 2n - 72, their conclusion is misleading. 
Instead, we suspect the individual to be a 
monohaploid or a paleodiploid in this species, in 
which the chromosome numbers of n = 36 or 2 n 
= 12 are regarded usually as diploid. Further 
investigations are needed for understanding such 
cytological nature. 

The pteridophytes of Guam, like those of 
other tropical oceanic islands, are predominantly 
pantropical, widely distributed species, since 
they are usually immigrants from nearby to 
distant continents and islands. It is likely that the 
cytotypes that occur on Guam are usually the 
same as in the same species from neighboring 
regions. Most of the species we examined 
exhibit this eytogeographicai pattern. 


We thank Dr. M. Takamiya, Kumamoto University, 
for invaluable comments on the manuscript, and Dr. F. 
Wagner, University of Michigan, and A. R. smith, 
University of California, for providing literature. 
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